include submerged segments that are more difficult to study due to their locations and depths. Examples include the San Andreas fault system in the offshore California borderland (Plesch et al., 2007) , the North Anatolian fault in the Marmara and Aegean Seas (Barka, 1999; Armijo et al., 1999) , the Enriquillo-
Plantain-Garden fault (EPGF) in Gonave
Gulf, Haiti (Mann et al., 1995) , and the El Pilar transform fault along the Venezuelan borderland (e.g., Schubert, 1982; Escalona et al., 2011) . Shallow earthquakes that are small compared to great subduction earthquakes occur relatively frequently along these fault systems, but they can be disproportionally damaging as a result of both shaking and tsunami generation. 
SUBMARINE PALEOSEISMOLOGY
The rapidly evolving field of submarine earthquake geology is advancing our understanding of sedimentation processes while simultaneously revealing new insights into prehistoric patterns of large earthquakes. The marine record has advantages over land records for obtaining a complete history of earthquakes because a much longer and continuous stratigraphy can be recovered and used for regional correlations.
Most studies linking earthquakes to sedimentation events have focused on convergent plate boundaries, for example, the Cascadia subduction margin off western North America (e.g., Goldfinger et al., 2003 Goldfinger et al., , 2012 Gutiérrez-Pastor et al., 2013) , offshore Galicia and Portugal (Gracia et al., 2010) , the Chile Trench offshore Chile (St-Onge et al., 2012) , the Hikurangi Trench offshore New Zealand (Pouderoux et al., 2012) , the Calabrian
INTRODUCTION
The role of earthquake-induced sediment erosion, transport, and deposition at submerged continental transform boundaries is an important frontier in marine research. The destructive 2010 Haiti earthquake and the 1999 earthquakes in Turkey brought to the world's attention the need to investigate seafloor ruptures and earthquake recurrence intervals along submarine transform faults (e.g., Barka, 1999; Parsons et al., 2000; Reilinger et al., 2000; Calais et al., 2010; Hayes et al., 2010; Prentice et al., 2010) . Many onshore-offshore continental transform boundaries exist near densely populated regions, and faulting at these transforms sometimes generates destructive earthquakes. Although transform faults have been extensively studied worldwide on land, these systems often ABSTR ACT. Continental transform boundaries cross heavily populated regions and are associated with destructive earthquakes worldwide. The devastating 1999
Turkey earthquakes and the offshore 2010 Haiti earthquake emphasized the urgent need to study the submerged segments of continental transforms. In response, the rapidly evolving field of submarine paleoseismology is focusing its attention on understanding the relationships between sedimentation, seafloor ruptures, and earthquake recurrence intervals along submarine faults. In Canal du Sud, Haiti, the 2010 earthquake-triggered sedimentation events were documented from nearshore to the deep basin by measuring the excess 234 Th in sediment cores. This radioisotope, with a half-life of 24 days, tracked mass wasting, turbidites, turbidite-homogenite units, and a sediment plume that remained in the water column for at least two months after the earthquake. However, the turbidite units in Canal du Sud, Haiti, provide an incomplete record of the region's earthquake history, likely because sedimentation rates are too low for sedimentation events to be triggered by all earthquakes. In contrast, in the Marmara Sea basins, there is very good correlation between turbidites and the historical record of earthquakes dating back 2,000 years.
The difference between these correlations is likely related to both sedimentation rates and particulars of the ruptures. Future research along the Enriquillo-Plantain-Garden fault in Haiti and along similar low sedimentation plate boundaries should focus on multiple fault segments in order to obtain complete earthquake recurrence histories.
arc subduction system in the Ionian Sea , the Kuril trough offshore Japan (Noda et al., 2008) , the Sumatran subduction zone (Patton et al., 2013) , and most recently the Japan Trench after the 2011 Tōhoku earthquake (Strasser et al., 2013) . The relationship between sedimentation events and earthquakes has also been investigated along transform plate boundaries, such as the North Anatolian fault beneath the Marmara Sea (Sari and Çağatay 2006; McHugh et al., 2006 McHugh et al., , 2014 Beck et al., 2007; Drab et al., 2012; Çağatay et al., 2012; Eris et al., 2012) , the El Pilar fault in the Cariaco Basin, Venezuela (Thunell et al., 1999) , the Alpine strike-slip fault in New Zealand (Barnes et al., 2013) , and the EPGF offshore Haiti (Hornbach et al., 2010; McHugh et al., 2011a) . Where available, long historical records allow correlation between sedimentation events and large earthquakes. For example, in Turkey, the historical earthquake record extends back 2,000 years (e.g., Ambraseys, 2002) , but in Haiti it extends back only 500 years, making the linkage between sedimentation and earthquakes there more challenging and necessary (Bakum et al., 2012 (Mann et al., 1995; Dixon et al., 1998 ; Figure 1 ). GPS-derived surface motion is at a relative rate of 18-20 mm yr -1 (DeMets et al., 2000; Calais et al., 2010) . Geodetical modeled rates are 12 ± 3 mm yr -1 for the SF and The 2010 THU was identified and dated in all cores recovered across the depocentral region ( Figure 5 , Table 2 ).
A second, nearly identical THU was documented below it, and that older THU was dated at > 2,500 years BP. 
CHAR ACTERIZATION OF PROCESSES AND SEDIMENTARY UNITS TRIGGERED BY EARTHQUAKES
In less than a decade, submarine paleoseismology at transform boundaries has matured from experiment to practice, with the following questions addressed.
Can sedimentation events be recognized in the stratigraphic record, and can they be linked to earthquakes?
In both the Marmara Sea and Canal du Sud, sedimentary units were identified and clearly linked to historical earthquakes. In many cases, the composition Calibrated BCE ranges are noted as negative numbers. Ages were calibrated using Calib 7.0 from Stuvier and Reimer (2005) with Δr = 31, average uncertainty = 19. Calibrations show lower range, upper range for 1 σ and 2 σ, and median probability ages.
earthquake, a high concentration of suspended sediment was measured in the water column from 600 m water depth to the seafloor at 1,730 m (McHugh et al., 2011a) . Similar sediment-laden waters were linked to earthquakes in the Cariaco Basin (Thunell et al., 1999) , offshore Japan after the Tokachi-Oki earthquake (Mikada et al., 2006) , above the trench slope near the 2004 epicenter offshore Sumatra (Seeber et al., 2007) , and offshore Sendai Bay in association with the 2011 Tōhoku-Oki earthquake (Ikehara et al., 2013) . These plumes of diluted sediment are thought to contribute to the homogenite part of the THU, which appears to be characteristic of confined basins.
How do rates of seismicity and sedimentation affect the correlation between them?
In the Marmara Sea, both sedimentation and earthquake rates are high, and the correlation between the sedimentary record and historical earthquakes is very good over 2,000 years (Sari and Çağatay, 2006; McHugh et al., 2006 McHugh et al., , 2014 Çağatay et al., 2012; Drab et al., 2012) . The sedimentation rate keeps up with the seismicity rate such that most earthquakes with magnitude > 6.8 trig- 
